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Control Device for a Tractor Provided with a System 
for Detecting Pivoting and Articulating Angles 
between said Tractor and a Trailer 

The invention relates to a control device for a tractor provided with a system for detecting 
pivoting or articulating angles between the longitudinal geometrical center axes of the tractor and a 
semitrailer coupled by way of a kingpin when the coupled semitrailer is being coupled and being 
pulled into and out of parking places. 

A device is known for measuring the pivoting angle between a tractor trailer and a 
semitrailer which is coupled to it (DE 40 21 717 Al). Automatic resetting of the outer rear view 
mirror of the tractor trailer depending on the pivoting angle by an overtravel control means enables 
the rear corner of the semi-trailer located on the sides of an inside curve when driving on a curve to 
remain visible in the pertinent rear view mirror for the driver of a tractor trailer. For this purpose a 
mechanical rotation angle sensor with a measurement wheel is used. 

DE 36 11 469 Al shows a device for contactless position measurement. Here 
magnetoresistive elements, that is, electrical resistors, are used which change their value depending 
on the external magnetic field encountered. These resistors are located on a base and are connected 
to an evaluation circuit in the form of a bridge circuit. A permanent magnet moves above these 
resistors, and depending on the position, a corresponding effect is exerted on the resistors. 
Resistance differences can be recognized in the evaluation circuit so that a conclusion can be drawn 
about the position of the magnet. 
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According to DE 199 64 045 Al there are compasses which respond to terrestrial 
magnetism on a tractor and a trailer, and a measurement for the angle between the tractor and the 
trailer will be determined from the difference of the two readings. 

PS 33 30 387 C2 is a blocking device for the articulating angle between a tractor and a 
trailer of an articulated road vehicle. In order to limit this articulating angle, its magnitude must be 
detected. This takes place using a perforated code disk with light sources on its one side and 
photocells on its other side. 

In DE 199 64 059 Al the fifth wheel of a tractor is outfitted with a magnetic field sensor. 
When the kingpin of the trailer is held in the fifth wheel, the permanent magnet is to remain 
adhering to the freely projecting end of the kingpin. By way of the magnetic field sensor a magnetic 
field can be measured and in order to determine the articulating angle a series of angular positions 
must be set and measured beforehand; this opposes use in practice. 

This invention is concerned with problems which generally occur when trailers - whether 
they are loaded with a container or not - are to be coupled to a tractor. Here it must be considered 
that the trailers are positioned tightly next to each other so that transport without difficulty is only 
possible when the longitudinal geometrical center axes of the tractor and trailer are flush with each 
other when coupling and pulling out of the parking place. This is an exceptional case. In practice it 
must often be considered that the tractor cannot assume this position because in the area in front of 
the trailer there is not enough room to move the trailer and tractor into this ideal alignment position. 

The invention is furthermore concerned with problems which occur when both the coupling 
process and also the detachment of a trailer are to be carried out automatically, i.e., the tractor is 
unmanned and is actuated by way of a remote control. An experienced driver can suitably steer his 
vehicle depending on the angle at which the tractor and trailer are positioned to each other, that is to 
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say, in such a manner as the angle and the ambient conditions permit. Automatic control necessarily 
requires additional position information in a form in which it can also be used in a data processing 
unit. 

The problems described in the foregoing are to be overcome by this invention; this is 
achieved by a configuration 20 of a plurality of Hall sensors 21 located next to each other in the area 
which encloses the receiving opening 11 of the tractor for the fifth-wheel kingpin concentrically on 
a partial circular arc around the vertical geometrical center axis of the receiving opening, by at least 
one permanent magnet 30 which is mounted underneath on the semitrailer at a radial distance r m 
from the geometrical vertical axis 13 of the kingpin and with a distance to the Hall sensors such that 
with its magnetic field it acts only on the most closely adjacent Hall sensor of the configuration, and 
by electrical output lines of the Hall sensors 21, which lines are connected to the evaluation circuit 
which for its part determines the unknown angle a from the location of the excited Hall sensor. 

This first embodiment of the invention involves the coupling of a semitrailer, the kingpin 
being inserted into the fifth wheel of the tractor trailer. 

In the second embodiment of the invention a device of the initially named type is 
characterized by a configuration of a plurality of Hall sensors located next to each other in the area 
which concentrically encloses the vertical geometrical pivoting axis of a drawbar, by at least one 
permanent magnet which is located underneath on the trailer at a radial distance from the vertical 
geometrical pivoting axis and with a distance to the Hall sensors such that it acts with its magnetic 
field only on the most closely adjacent Hall sensor of the configuration, and by electrical output 
lines of the Hall sensors, which lines are connected to the evaluation circuit which for its part 
determines the unknown angle a from the location of the excited Hall sensor. 
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In this second embodiment of the invention it is a matter of detecting how the drawbar of a 
drawbar trailer stands relative to its longitudinal geometrical center axis. To do this, a configuration 
of Hall sensors is used in a manner similar to that in the first embodiment of the invention. Instead 
of the vertical center axis of the fifth wheel or the kingpin, here the vertical geometrical axis of the 
drawbar with reference to the longitudinal geometrical center axis of the trailer is used. 

In the third embodiment of the invention the two angles which can be a factor during 
coupling or decoupling are detected in the corresponding manner. It is a matter of the articulating 
angle between the horizontal geometrical longitudinal axis of the drawbar of the trailer to the 
longitudinal geometrical center axis of the tractor and moreover the angle between the drawbar with 
reference to the longitudinal geometrical center axis of the trailer. 

In the operation of unmanned vehicles these two angles are of special importance. Only 
when these angles are detected can a coupling process and the subsequent starting process be carried 
out without support by personnel. 

A suitable geometrical assignment between the permanent magnet and the Hall sensors can 
lead to only one specific Hall sensor of a sensor area being excited and delivering a corresponding 
electronic signal in digital form. By a suitable matrix interconnection of the outputs the 
corresponding sensor and thus the pertinent angle can be determined at a reference position and can 
be used as a manipulated variable for the shunting movements of the tractor. These input data are 
available with sufficiently high geometrical and time resolution so that precise drive control 
movements can be carried out, particularly when the tractor is being guided by way of a satellite. 

The invention is discussed in detail below by way of example with reference to the 
drawings, in which 
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FIG. 1 shows a top view of the fifth wheel of a tractor trailer in one of the embodiments of 

the invention. 

FIG. 2 on an enlarged scale shows a partial radial section in the plane which passes through 

the center point of the receiving opening of the fifth wheel and a Hall sensor. 

The figures show the fifth wheel 10 with a receiving opening 11, such as these fifth wheels 
are currently used in the shipping of containers by means of a tractor trailer and semitrailer. 

The receiving opening 1 1 has a vertical geometrical axis 13. Furthermore the fifth wheel 10 
and the receiving opening 1 1 are made symmetrically to the longitudinal geometrical center axis 12 
of the tractor trailer. 

The semitrailer itself is not shown, but it is to be seen that the semitrailer is aligned flush to 
the fifth wheel 10 and thus to the tractor trailer when the two longitudinal geometrical center axes 
coincide on the line 12 of FIG. 1. 

A sensor configuration 20 is shown essentially centrically to the vertical geometrical axis 
13. This sensor configuration 20 consists of a plurality of Hall sensors 21 with a middle 
configuration which coincides with a half circular arc with a radius r m around the vertical 
geometrical axis 13. 

In FIG. 1 the permanent magnet is designated as 30, and as is to be seen in FIG. 2, is 
mounted above the configuration 20 of the Hall sensors 21 at a short distance. The magnet 30 is 
moveably mounted in the lower area of the semitrailer on a circular arc with a radius r m around the 
vertical geometrical axis 13. It is centric to the kingpin which is not shown. In the coupled state the 
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vertical geometrical axis of the kingpin coincides with the vertical geometrical axis 13 of the fifth 
wheel 10. 

FIG. 2 is not exactly drawn to scale relative to FIG. 1, but it does shows how the Hall 
sensors 21 are embedded in a support and are mechanically protected to the outside by a suitable 
sealing compound 22, the magnetic field of the permanent magnet 30 being able to easily interact 
with each of the Hall sensors 21 . 

In FIG. 1 the permanent magnet 30 is shown with an angle a to the longitudinal geometrical 
center axis 12 of the tractor trailer, i.e., that in the coupled state the longitudinal center axis of the 
semitrailer deviates from the axis 12 by this angle. 

The evaluation circuit which is not shown therefore acquires a signal from the 
correspondingly excited Hall sensor and said signal in turn corresponds to the adjustment angle a. 
This angle can now be considered in the starting movements of the tractor trailer. 

With the Hall sensors which are commercially available at present, angle increments of a 
half degree can be implemented. Two hundred digital pulses per second can be made available for 
control. 

The area 20 should extend in angular terms between 90° and 130°, and even angles up to 
180° in the configuration of the Hall sensors would be possible. In practice such large pivoting 
angles between the tractor and trailer do not occur and could no longer be managed in the vicinity of 
1 80° when starting off. 
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In a geometrical configuration with 0.5° increments, inaccuracies which could occur when 
the vertical geometrical axis of the kingpin does not agree with that of the receiving opening 1 1 of 
the fifth wheel 10 can be easily compensated. 

The same applies to the second embodiment of the invention which was not shown in the 
figures. The vertical geometrical axis of the drawbar corresponds to the vertical axis 13. The radius 
of the Hall configuration 20 is selected such that it encloses the drawbar holder on the trailer vehicle 
with a small radial distance. 

In the third embodiment of the invention there are two Hall sensors at the corresponding 
locations, and they act on a common evaluation circuit and indicate the detected angles. 



